The quaternion Fourier transform plays a vital role in the representation of two-dimensional signals. This paper characterizes spectrum of quaternion-valued signals on the quaternion Fourier transform domain by the partial derivative.
Introduction
The quaternion Fourier transform (QFT) is a nontrivial generalization of the real and complex Fourier transform to quaternion cases. The four QFT components separate four cases of symmetry in real signals instead of only two in the complex FT. The QFT plays a vital role in the representation of signals and transforms a quaternion 2D signal into a quaternion-valued frequency domain signal. Many efforts had been devoted to some important properties and applications of the QFT [1] [2] [3] [4] [5] [6] [7] .
In the last few years, there has been a great interest to the study of the spectrum of signals, i.e. the support of the transform of these signals relatively to certain integral transforms [8] [9] [10] [11] [12] [13] [14] [15] .
Motivated by the treatment of the QFT in quaternion algebra, in this paper we will characterize the quaternion-valued signals whose QFT has compact support. The main difficulty lies in the fact that the quaternion algebra is non-commutative, so one cannot directly extend the results for the Fourier transform to those for the QFT.
This paper is organized as follows: Section 2 is devoted to reviewing some necessary results about the quaternion algebra. In Section 3, based on the definition and some properties of the QFT, we get a result to describe the spectrum for the QFT.
Preliminaries
The quaternion algebra  is an extension of the algebra of complex numbers to a four dimensional real algebra. It is given by 
Main Results
Note that
. L    Hence, standard density arguments allow us to extend the definition of the QFT of ( ) In what follows, we review some properties of the QFT, such as the Parseval theorem and the partial derivative. For more details, we refer to [3] .
Lemma 2 For
( )
where the norm ⋅ is defined by Equation (2.2). Applying Lemma 2, it follows
based on Equation (2.1) and 1 2 1. i j . Thus, the proof is complete.
